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??? ???????????????
???? ???? ? ?? ?? X? ?? ?? ?? ?cps?
No.    ????? ? ? ?? ?? ?? ? ? ??
    (Ca-K?) (Fe-K?) (Cu-K?) (Zn-K?) (As-K?) (Br-K?) (Ag-K?) (Au-L?) (Hg-L?)
1 ??? ??? ? 3.4 4.8 ?    
2 ? ??? ??? ? 3.3 6.6 ?  5.2  
3 ? ?????? ? ?   57.8 
4 ? ??? ?? 4.7 6.5 298.4 35.7 14.1 ?    
5 ? ???? ??? ?? 7.5 6.3 388.6 56.1 23.8 ?    
6 ? ?????? ??? ? 3.1 6.1 ?  5.9  
7 ? ???? ? 4.3 3.0 ?    
8 ? ??????? ?? 5.1 5.7 ?    
9 ? ?? ? 3.8 5.9 ? ?15.8? 27.7 
10 ? ???? ?? 11.6 4.8 ?  4.9  
11 ? ????? ? ? ?29.7? 49.7 
12 ? ? ? 4.1 3.9 73.4 ?    
13 ? ? ? 3.6 6.1 102.0 ?  5.8  
14 ? ? ??? 5.4 13.5 307.5 29.3 9.0 ?  4.5  
15 ? ??? ?? 3.0 4.0 ?  0.2  
16 ? ???? ? 5.1 5.0 ?    
17 ? ????? ?????? ? 3.9 6.8 ?    
18 ? ???? ? 2.6  ?    
19 ? ??? ? 3.2 5.4 ?    
47 ? ?? ? 3.2 5.3 ?  5.5  
48 ? ?? ????? ? 4.3 7.1 85.5 3.3 ?  8.5  
49 ? ??? ????? ? 3.6 2.4 ?  3.8  
50 ? ??? ? 5.2 ?    
51 ? ???? ????? ? 1.4 4.8 ?    
52 ? ???? ? 0.1  ?    
53 ? ???? ? 4.3 1.7 ?    
54 ? ??? ????? ? 2.7 21.4 ?  6.5  
55 ? ???? ??????? ? 2.3 18.1 ?  9.6  
56 ? ??? ?? 3.9 7.6 ?  7.0  
57 ? ???????? ? 5.4 6.5 ?    
80 ? ??? ? 4.4 5.2     
81 ? ??? ? 4.3 5.1     
82 ? ???? ??? 3.5 4.9     
83 ? ???? ? 6.2 5.0     
84 ? ?? ? 3.9 5.6   1.6  
85 ? ???? ????? ? 0.1 6.6     
86 ? ??? ? 2.8 5.5     
87 ? ???? ?? 3.7 4.6  1.5   
88 ? ???? ? 3.9 7.1     
89 ? ???? ? 2.9 4.6     
90 ? ???? ????? ? 3.2 6.5     
91 ? ??? ????? ? 1.9 4.4   14.2  
92 ? ?? ? 4.2 4.5   2.4  
93 ? ??? ????? ? 2.7 4.3   9.5  
94 ? ?????? ?     175.8 
95 ? ?? ????? ??? 2.3 4.4 49.7   5.3  
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???????? ???????????????
???? ???? ? ?? ?? X? ?? ?? ?? ?cps?
No.    ????? ? ? ?? ?? ?? ? ? ??
    (Ca-K?) (Fe-K?) (Cu-K?) (Zn-K?) (As-K?) (Br-K?) (Ag-K?) (Au-L?) (Hg-L?)
96 ? ?? ? 3.3 4.1   0.3  
97 ? ??? ????? ? 0.2 4.2   13.3  
98 ? ?? ????? ??? 2.6  19.1   2.4  
99 ? ?? ? 4.1 6.2   2.9  
100 ? ????? ?? 4.0 8.2 161.9   7.0  
101 ? ? ? 3.6 6.3 41.4   4.8  
102 ? ??? ? 4.5 6.6 195.1 25.0 9.7   0.2  
103 ? ??? ?? 4.4 8.6 176.4 18.0 6.3   0.2  
104 ? ???? ??? ?? 5.2 6.1 250.6 30.6 13.0   3.3  
105 ? ??? ? 5.0 9.8 282.3 26.0 8.3   0.3  
106 ? ? ? 3.9 5.9 51.0   0.2  
107 ? ??? ? 5.6 5.8     
108 ? ???? ? 3.7 4.3     
109 ? ???? ????? ? 4.6 0.2 ?    
110 ? ???? ? 3.9 4.8 ? 3.9   
111 ? ??? ????? ? 2.5 0.2   7.1  
112 ? ?? ? 4.6 5.9   3.7  
113 ? ??? ????? ? 3.2 5.1   7.4  
114 ? ?? ? 5.9 5.2   0.1  
115 ? ??? ????? ? 3.1 6.0   9.6  
116 ? ?? ? 5.7 4.7   3.5  
117 ? ??? ????? ? 4.3 2.1 ?  11.4  
118 ? ?? ? 4.6 5.5   7.0  
119 ? ?? ? 4.1 6.6   2.0  
120 ? ?? ? 4.0 5.5   3.0  
121 ? ??? ????? ? 3.2 4.3   4.4  
122 ? ?? ? 4.0 4.7   2.9  
123 ? ?? ? 3.0 5.8   8.7  
??????Br-K???????????????????????????????????????????????????????????
?? ??Au-L??Hg-L???????????Au-L?????Hg-L????????????????
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???????? ???????????????
???? ???? ? ?? ?? X? ?? ?? ?? ?cps?
No.    ????? ? ? ?? ?? ?? ? ? ??
    (Ca-K?) (Fe-K?) (Cu-K?) (Zn-K?) (As-K?) (Br-K?) (Ag-K?) (Au-L?) (Hg-L?)
20 ??? ??? ? 3.3 6.0 ?    
21 ? ???? ? 4.8 7.2 ?    
22 ? ???? ? 3.9 1.9 ?    
23 ? ???? ? 3.5 4.3 ?    
24 ? ???? ? 4.7 5.6 ?    
25 ? ??? ?? 3.0 13.6 ?  8.3  
26 ? ??? 25?? ? 5.5 8.4 ?  0.3  
27 ? ? ? 4.2 8.4 57.2 ?  8.1  
28 ? ??? ?? 6.4 7.8 600.0 94.5 37.6 ?    
29 ? ??? ?? 6.2 6.5 577.6 92.6 38.6 ?    
30 ? ???? ??? ?? 8.0 7.8 505.5 75.9 34.6 ?    
31 ? ?? ? 4.5 7.9 ? ?16.1? 41.8 
32 ? ?????? ? 113.8 0.1 ?    
33 ? ???? ?? 8.9 5.5 6.3 ?  7.3  
34 ? ??? 33?? ? 3.5 6.1 ?  13.0  
35 ? ?? ? 2.3 5.7 ?    
36 ? ???? ????? ? 4.8 3.5 ?    
37 ? ?? ? 3.2 1.7 ?  1.6  
38 ? ??? ????? ??  4.5 ?  18.1  
39 ? ??? ????? ? 3.0 7.3 ?  9.3  
40 ? ??? ????? ? 2.5 1.5 ?  9.6  
41 ? ??? 40??? ? 4.8 0.2 ?  0.2  
42 ? ?? ????? ? 3.0 6.7 20.3 ?  9.0  
43 ? ???? ????? ?  5.2 ?    
44 ? ???? ? 3.2 6.0 ?    
45 ? ??? ??  3.1 ?  23.2  
46 ? ??? 45?? ? 3.0 5.9 ?  0.3  
58 ? ??? ??????? ? 2.5 0.3   9.7  
59 ? ??? ????? ? 3.8 4.6   0.1  
60 ? ?? ? 3.9 0.2 ?  0.3  
61 ? ??? ??????? ? 3.3 4.8   0.2  
62 ? ??? ????? ? 2.8 4.4   3.0  
63 ? ?? ? 2.4 4.3   2.8  
64 ? ?? ? 2.8 3.8   6.0  
65 ? ?????? ??? 52.7 4.1   14.4  
66 ? ???? ? 0.3 4.9   3.8  
67 ? ??? ?? 105.7 3.5   0.1  
68 ? ???? ? 3.4 2.1     
69 ? ???? ? 2.4 1.4     
70 ? ???? ? 5.1 5.2     
71 ? ???? ? 0.3 6.2     
72 ? ???? ????? ? 0.2 0.3 ?    
73 ? ??? ? 4.1 0.2 ?    
74 ? ??? ???? ? 2.0 5.4 ?  12.9  
75 ? ?? ? 0.2 5.9   3.1  
76 ? ? ? 0.1 7.5 156.1   1.9  
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???????? ???????????????
???? ???? ? ?? ?? X? ?? ?? ?? ?cps?
No.    ????? ? ? ?? ?? ?? ? ? ??
    (Ca-K?) (Fe-K?) (Cu-K?) (Zn-K?) (As-K?) (Br-K?) (Ag-K?) (Au-L?) (Hg-L?)
77 ? ??? ?? 4.9 7.9 481.8 77.1 34.0   4.7  
78 ? ??? ? 3.0 5.3   0.2  
79 ? ???? ?? 33.0 6.6   1.6 0.3 
124 ? ?? ? 3.4 6.5   5.2  
125 ? ?? ? 2.4 5.2   8.5  
126 ? ?? ? 2.7 5.3   10.7  
127 ? ??? ????? ? 3.8 2.2   4.8  
128 ? ?? ? 5.2 6.7   4.4  
129 ? ?? ? 5.2 6.5   0.2  
130 ? ??? ????? ? 4.1 0.2   0.0  
131 ? ???? ? 0.2 0.1  0.2   
132 ? ???? ? 1.8 4.6  0.2   
133 ? ??? ? 0.1 0.2 ?    
134 ? ???? ? 3.9 1.9 ?    
135 ? ? ? 4.2 2.3 24.2 ?  0.2  
136 ? ???? ?? 14.7 4.8   2.6  
137 ? ??? ????? ? 3.8 5.1 4.5   0.2  
138 ? ?? ? 6.5 2.6 3.9   3.1  
??????Br-K???????????????????????????????????????????????????????????
?? ??Au-L??Hg-L???????????Au-L?????Hg-L????????????????
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?????????????Red and white plum blossoms?????????X-ray fluorescence 
spectrometry???????material analysis????????in situ analysis?
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X-ray Fluorescence Analysis  
of the "Red and White Plum Blossoms,"  
a National Treasure 
Yasuhiro HAYAKAWA, Chie SANO, Sadatoshi MIURA and Tokugo UCHIDA?
The National Research Institute for Cultural Properties, Tokyo and MOA Museum of Art 
have cooperatively investigated the painting materials and drawing techniques of a pair of 
folding screens by Ogata Korin, "Red and White Plum Blossoms," by using various spectroscopic 
methods. In this paper, all data obtained by using a portable X-ray fluorescence spectrometer 
are presented. The instrument has been recently developed and enables safe and 
non-destructive analysis of cultural properties in situ.
A total of 138 points (74 points in the painting of the "Red Plum Blossoms" and 64 points in 
the painting of the "White Plum Blossoms") were measured by X-ray beam with 2mm diameter. 
The following new information was obtained from the analysis. 
(1) The background with gold color 
Gold leaf was considered to be used in the background of this painting. X-ray intensity of 
gold obtained from some areas in the background was far below those from a sheet of gold 
leaf currently available. There were no differences in gold intensity between the areas that 
look like overlapping of gold leaf and the areas where gold leaf does not overlap.  
(2) The river with black color and the water stream with gold color 
It was considered that silver leaf was used in these areas as the background. However, no 
metal element such as silver, gold or copper was detected. Only organic dyes were used for 
coloring black and gold in these areas. 
(3) The trees with black color and the mosses with green color 
Copper was detected from the areas of the trees with black color. From the areas with 
green color, copper and small amounts of zinc and arsenic were detected. 
(4) The blossoms and buds 
Mercury and calcium were detected as major elements from the red plum blossoms and 
white plum blossoms, respectively. From the buds with dark red color, distinctive elements 
could not be detected. 
Objective discussion of the painting materials of the "Red and White Plum Blossoms" based 
on the data presented in this paper is expected. 
?MOA Museum of Art 
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